This study was performed to analyze the surgical pathology results of thyroid fine-needle aspiration (FNA) cytology categorized as atypia of undetermined significance (AUS). Results: A total of 44 female patients and 11 male patients were included in this study. Among the 55 cases, 27 (49.1%) had final diagnosis of malignancy and 28 (50.9%) had benign lesions according to pathological evaluation. Both univariate and multivariate analysis revealed that only ultrasonographic finding of suspected malignancy was associated with malignant pathology.
INTRODUCTION
Thyroid cancer is the most prevalent endocrine cancer. The 10-year life expectancy is 90% to 95%. More than 80% of all cases of thyroid cancer are differentiated thyroid carcinoma. Fine-needle aspiration (FNA) cytology is the most useful method to differentiate between benign and malignant thyroid nodules. [1] [2] [3] The National Cancer Institute published the Bethesda System for Reporting Thyroid Cytopathology, which recommended a cytological classification of thyroid nodules: nondiagnostic, benign, atypia of undetermined significance (AUS) or follicular lesion with undetermined significance, follicular neoplasm or suspicious for follicular neoplasm, suspicious for malignancy, and malignant tumor. [4] [5] [6] Earlier studies have reported that 20% of thyroid nodules were categorized as AUS based on cytological examination of an FNA biopsy specimen. [7, 8] There is a 5% to 15% risk of malignancy in these cases. [9] Since it is difficult to determine whether atypia detected in cytological examination is benign or malignant, other clinical characteristics should be taken into consideration.
The aim of this study was to analyze the surgical pathology results of cases in which FNA cytology was reported as AUS.
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MATERIAL AND METHODS
The medical files of 55 patients (female, n=44 and male, n=11; age range: 22-73 years) who underwent surgery between December 2007 and December 2013 because FNA cytology results were reported as AUS were analyzed retrospectively.
At first preoperative evaluation, all patients underwent thyroid function test and thyroid ultrasound scan. An endocrinologist performed ultrasound-guided FNA biopsy using a 25-G needle. FNA cytology was evaluated using the Bethesda classification. Clinicopathological data included patient age and gender, nodule size and location, ultrasound findings, and final pathology reports. Presence of ultrasonographically detected irregular contours, microcalcification, and internal vascularization was accepted as an indication of malignancy.
Statistical analysis was conducted using SPSS for Windows, Version 15.0 (SPSS Inc., Chicago, IL, USA). Data were expressed as mean±SD. Normality of distribution was evaluated using the Kolmogorov-Smirnov test. Statistical significance between subgroups was determined using the chi-square and Student's t-tests. Logistic regression analysis was used to evaluate characteristics and the presence of malignancy. P<0.05 was accepted as the cut-off value for statistical significance.
RESULTS
The median age of the study population was 48 years (range: 22-73 years). The basic characteristics of the 55 study patients with cytological result of AUS classification are summarized in Table 1 . All patients underwent total thyroidectomy. Histopathological evaluation revealed the presence of malignancy in 27 (49.1%) patients, and benign lesion in 28 (50.9%) patients. Of those with malignant lesions, 9 had papillary carcinoma, 10 had papillary microcarcinoma, 3 had follicular carcinoma, 3 had well-differentiated thyroid neoplasm with undetermined malignant potential, 1 had medullary thyroid carcinoma, and 1 had papillary carcinoma associated with well-differentiated thyroid neoplasm. The benign lesions were multinodular goiters (n=14), follicular adenoma (n=3), lymphocytic thyroiditis (n=10), and dyshormoogenetic goiter (n=1). The most frequently seen malignant tumor was thyroid carcinoma (70.4%), and the most common benign tumor was multinodular goiter (50%). Of the 27 cases of malignant lesion, 8 were multicentric tumor, 2 were bilateral, and 11 were lymphocytic thyroiditis. One of the 9 cases of papillary carcinoma had lymph node metastasis. The mean diameter of all tumors was 14.7±12.5 mm (range: 1-40 mm).
One patient who had multinodular goiter had a family history of thyroid cancer. The concomitant pathologies were prolactinoma (n=2), tongue cancer (n=1), breast cancer (n=1), cervical cancer (n=1), and lymphoma (n=1).
Clinical characteristics of the patients with benign and malignant lesions are provided in Table 2 . The results of univariate analysis did not determine any difference between benign and malignant groups according to patient gender or age, or site of the nodule. Univariate and multivariate analysis indicated that malignant nodules were smaller than benign tumors. The number of ultrasonographic findings with suspected malignancy was greater among cases with malignant pathology Multivariate analysis of parameters demonstrated that only ultrasonographic finding of suspected malignancy was associated with malignant pathology (Table 3) .
DISCUSSION
FNA biopsy is used to assess thyroid nodules. Histological examination of FNA biopsy specimens reveals benign lesions in 60% to 70% of cases, while in 20% to 30%, results indicate suspected follicular neoplasia, suspected malignancy, or malignant cytology. [6, 10] Previous studies have reported that finding of AUS was reported in 2% to 18% of cases. [14] Recently, Onder et al. reported 6.7% AUS and 18.9% malignant cytology in a total of 6310 FNA thyroid biopsy specimens. Increased incidence of AUS has been reported in various studies. [11] [12] [13] In this study, malignant tumors were more frequent. This result may be due to the fact that our study population consisted only of patients who underwent surgery. A high malignancy rate may be the result of many factors, including heterogeneity of AUS, or differences in interpretation of the cytological results by pathologists. [9] In our study, papillary carcinoma was the most frequently seen malignancy. Previous studies have reported that incidence rate of papillary carcinoma and follicular carcinoma were similar and that the follicular variant of papillary carcinoma was the most frequently seen. [15] [16] [17] In the present study, we found no significant difference between malignant and benign nodules according to patient age or gender. Other authors have also indicated the lack of any correlation between age and increase in the risk of malignancy. [15, 17, 18] However, in one study, patient age was demonstrated to be a marker for malignancy. [8, [19] [20] [21] Male gender has also been found to be associated with malignancy in some studies, [19, 22] while others found no difference between genders in terms of malignancy. [15, 18, 23] The results of multivariate analysis performed for this study demonstrated that suspicion of malignancy detected ultrasonographically was associated with risk of malignancy. Gharib et al. [10] reported that sonographic characteristics of malignant thyroid nodules were irregular boundaries, the presence of calcification, hypoechogenicity, vascular abnormalities, and increased size. In another study, it was reported that risk of malignancy was 66.7% when 2 features that suggest suspicion of malignancy are detected in ultrasonographic examinations. [24] It was recommended in the National Cancer Institute guideline that evaluation of atypia results may benefit from recurrent aspiration or correlation with clinical and radiological findings. [25] The recommended management in cases with AUS is to repeat aspiration within 3 to 6 months. Surgery is indicated in cases of recurrent atypia or follicular lesion of undetermined significance. [6] Overuse of the terms atypia and follicular lesion of undetermined significance has been demonstrated.
[26] Surgery is generally considered for nodules with greater potential for malignancy or recurrent finding of AUS. Onder et al. [9] reported that 53.4% of recurrent aspiration cases were found to be benign. In this study, we did not analyze recurrent cytological examinations and risk of malignancy. Another limitation of our study was small size of the sample.
In conclusion, clinical and ultrasonographic findings should be considered in combination when cytological examination has result of AUS. The risk of malignancy was high in our patients, and for this reason, the malignancy rate in the pathological results in this study was also high. It is recommended that malignancy risk should be determined in the initial evaluation of patients with cytology in AUS category, and high-risk patients should be referred to surgery. There is a need for studies that include a larger number of patients to determine the risk of malignancy in these patients.
Ethics Committee Approval
Ethics Committee of Hacettepe University School of Medicine, approval number: LUT 12/154-02.
Informed Consent
The study design was retrospective observational study.
Peer-review
Internally peer-reviewed. 
Authorship Contributions
Concept
